Amendments to the Claims 

1. (currently amended) A compass system comprising: 

a 2-axis magnetic sensor at le ast on e magn e tic s e nsor : 
a tilt sensor; 
a memory; 
a processor; 

at least one value for the Earth's magnetic field strength stored in the memory; and 
a set of instructions stored in the memory and executable by the processor to calculate a 
magnetic field component, Z, that is orthogonal to measurement axes associated with the 2-axis 
magnetic sensor moasuromont axes^ using inputs from the 2-axis magnetic sensor and using the 
at least one stored value for the Earth's magnetic field strength. 

2. (canceled) 



3. (currently amended) The system of claim 1 2, wherein the orthogonal field component Z is 

calculated as Z = ^Ih^ -X^ - Y^ where H is the at least one stored value, X is a first measurement 
from the 2-axis magnetic sensor and V is a second measurement from the 2-axis magnetic sensor 
that is orthogonal to X. 
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4. (currently amended) The system of claim 3, further comprising ca l culating l ocal horizontal 
components of thoEarth's magnetic f ie ld using th e calcuiat o d value of Z and inputs from th e t i lt 
seRsof a set of instructions in memory and executable by the processor to calculate local horizontal 
components of the Earth's magnetic field Xmn^p and y^mp using the calculated value of Z and inputs 
from the tilt sensor , 

5. (original) The system of claim 4, wherein the tilt sensor is a 2-axis tilt sensor that measures 
pitch (cp) and roll ie) angles and wherein the local horizontal components Xcomp and Ycomp are mutually 
orthogonal and are calculated using the equations; 

Xcomp = Xcoscp + Ys/n^0 -Zcose sintp and 

y^omp =ycose + Zsind. 

6. (original) The system of claim 5, wherein a compensated heading is calculated using the 
equation 

Heading = arcTanlYcomp / ^comph 

7. (currently amended) A method of compensating for tilt in an electronic compass having a 2- 
axis magnetic sensor and a tilt sensor, the method comprising: 

storing at least one value for the Earth's magnetic field strength; 

measuring the Earth's magnetic field strength with the 2-axis magnetic sensor; and 

calculating a magnetic field component, Z, that is orthogonal to the measurement axes 
associated with the 2-axis magnetic sensor m e asurem e nt a x e s^ using the measured field 
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strengths from the 2-axis magnetic sensor and using the at least one stored value for the Earth's 
magnetic field strength. 

8. (original) The method of claim 7, further comprising: 

calculating the orthogonal field component Z using the equation Z = ylH^ -X^ -Y^ where 
H is the at least one stored value, X is a first measurement from the 2-axis magnetic sensor and 
y is a second measurement from the 2-axis magnetic sensor that is orthogonal to X. 

9. (original) The method of claim 8, further comprising: 

calculating local horizontal components Xcomp and Ycomp of the Earth's magnetic field using the 
calculated value of Z and inputs from the tilt sensor, wherein the tilt sensor is a 2-axis tilt sensor 
that measures pitch (0) and roll (9) angles and wherein the local horizontal components Xcomp and 
Ycomp are mutually orthogonal and are calculated using the equations; 

Xcomp = Xcostp + Ys'm^<P -Zcosd s/n<P and 

Ycomp =Ycose + Zsind. 

10. (original) A method of compensating for tilt in an electronic compass having a 2-axis magnetic 
sensor and a tilt sensor, the method comprising: 

storing at least one value for the Earth's magnetic field strength; 

measuring the Earth's magnetic field strength with the 2-axis magnetic sensor; 
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calculating a magnetic field component, Z, that is orthogonal to the 2-axis magnetic sensor 
measurement axes using the measured field strengths from the 2-axls magnetic sensor and using 
the at least one stored value for the Earth's magnetic field strength, wherein the orthogonal field 

component Z is calculated using the equation Z = V^^^^^^"^^ where H is the at least one 
stored value, X is a first measurement from the 2-axis magnetic sensor and Y is a second 
measurement from the 2-axis magnetic sensor that is orthogonal to X; 

calculating local horizontal components Xcomp and Ycomp of the Earth's magnetic field using the 
calculated value of Z and inputs from the tilt sensor, wherein the tilt sensor is a 2-axis tilt sensor 
that measures pitch (O) and roll [9) angles and wherein the local horizontal components Xcomp and 
Ycomp are mutually orthogonal and are calculated using the equations; 

Xcomp = Xcos0 + Ysin^(p - Zcosd sincp and 

Ycomp = Ycose + Zsind] and 

calculating a compensated heading using the equation 
Heading = arcTan(Ycomp / Xcomph 
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